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3 MATERIALS AND METHODS 
3.1 Overview 
This section presented the REE recovery by solid phase separation which is double step 
leaching process. The electronic waste used is the liquid crystals displays (LCD) that 
include phosphor power behind which usually contain europium, yttrium and terbium. The 
process further by using X-ray Diffraction (XRD) to identify the REE in contain in the hard 
disk drive magnet powder. 
3.2 Introduction 
The liquid crystal display (LCD) powder was obtained from grinding process. Double 
step leaching by using different type of acid and concentration (sulphuric acid, 
hydrochloric acid and nitric acid) was applied for every first stage of leaching. The 
solution was filtrated using vacuum pump and microfiber filter paper, then Sodium 
hydroxide was used to wash it. The magnet powder be heated in furnace, after that the 
second leaching step takes place. The LCD powder form the second stage will be 
identified by using XRD. 
3.3 Chemicals 
Following is the chemical being used in the experiment: 
1) Hydrochloric acid (HC1) with 90% purity. 
2) Sulphuric acid (H2SO4) with 97% purity. 
3) Nitric acid (HNO3) with 63% purity. 
4) Sodium Hydroxide (NaOH). 
purity (%) x specific gravity 
Molarity of acid (M) = MW, molevular weight of acid
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Table 3-1: Molaritv of acid 
1ije of acid H2SO4 HC1 HNO3 
fo1arity(M) 15.58 15.10 15.58
Preparation of acid dilution into desired molarity: 
m 1 v 1 = m2v2 
ml = molarity of pure acid 
vi = volume of pure acid 
m2 = molarity of diluted (desired) acid 
v2 = volume of diluted (desired) acid, usually using volumetric flask
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3.4 Methodology 
The parameter to be study is: 
Leaching concentration. 
LCD powder will be dissolve in 1M concentrated H2SO4 (first step acid leach)

under mechanical agitation 100 rpm with control temperature of 60°C for 1

hour leaching time 
The leached LCD will be filter and will be wash by using NaOH.
	 I 
I	 Let the LCD dry in furnace 120°C , 30 minutes. 	 I 
LCD will be dissolved in 1M concentrated H2SO4 (second step leaching) under

mechanical agitation 100 rpm with control temperature of 60°C for 1 hour. 
The second leached magnet will be filter, let it dry in furnace 120°C, 48 hours 
The dried LCD powder structure and component will be analyzed using X-ray

Diffraction XRD. 
Collect the data 
3.5 Summary 
The major process of this experiment is the leaching process. Then the powder obtain 
from this process will be examined by the XRD.
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